The Falabella from Argentina has been known as the smallest breed of horse (Smith, 2007) . The range of the shoulder height of the present Falabella is generally 71-86 cm as well as American Miniature Horse with the height of 74-76 cm (Brooks et al., 2010) . Especially, the Falabella is one of the best models of the lightweight breed as well as American Miniature Horse. Various parts of the musculoskeletal system in the small Falabella can be scanned by the common medical X-ray computed tomography (CT) scanner with gantry of about 600 mm diameter. The thoracic part including scapula and humerus can be three-dimensionally observed, and the simulation of movability in various articulations can be carried out in the carcass of smaller individual of Falabella by the CT scanner.
| INTRODUC TI ON
The Falabella from Argentina has been known as the smallest breed of horse (Smith, 2007) . The range of the shoulder height of the present Falabella is generally 71-86 cm as well as American Miniature Horse with the height of 74-76 cm (Brooks et al., 2010) . Especially, the Falabella is one of the best models of the lightweight breed as well as American Miniature Horse. Various parts of the musculoskeletal system in the small Falabella can be scanned by the common medical X-ray computed tomography (CT) scanner with gantry of about 600 mm diameter. The thoracic part including scapula and humerus can be three-dimensionally observed, and the simulation of movability in various articulations can be carried out in the carcass of smaller individual of Falabella by the CT scanner.
The position and the displacement of the scapula cannot be easily confirmed in various species of large mammals including the horse, since the bone articulation is not present between the sternum and the scapula. The mechanical strength of the ribs was analysed by the two-dimensional finite element method, and the position of the scapula was estimated from the degree of strength of the skeleton specimens in an article (Fujiwara, Kuwazuru, Inuzuka, & Yoshikawa, 2009) . In this study, however, using a carcass of the smallest Falabella, we tried to clarify the position and movability of the scapula by the three-dimensional CT image observation. The morphological changes in the scapula dependent on the body weight variation were also examined. We expect that the data will be compared with those of the other ordinary breeds of the horse to detail the functional-morphological adaptation to large range of body weight in the horse.
| MATERIAL S AND ME THODS
The two skeletons of the Falabella horse used in this study have been stored in The University Museum of The University of Tokyo (Table 1) . This individual is male and was born in 1973 in Argentina and has been maintained in Snow Brand KODOMO-NO-KUNI Ranch (Yokohama, Kanagawa, Japan) since 1979. Actually it was gifted from the President of the Argentina to Prince Akihito (the present Emperor) in 1979 with another individual of Falabella and died of senility in 2013.
Since this individual is so small in body size, we could scan the whole area of the thoracic part. We also can undertake the simulation of the movement of the shoulder joint using the carcass of this smaller individual. It is the rare case to three-dimensionally observe the morphological relationships between the scapula and the ribcage with the axial skeleton in the horse. The thoracic part of the carcass was serially sectioned by CT ( The movability of the scapula was examined by using voxel data and a three-dimensional image analysing system (AZE Virtual
Place: AZE Corporation, Tokyo, Japan) to quantitatively clarify the movement angle of the scapula.
In addition, the areas of supraspinous fossa and infraspinous fossa were compared in the scapula specimens between the smallest Falabella and larger hybrid draft horse originated from Belgian (Table 1) 
| RE SULTS
After CT scanning of the whole thoracic region, the soft part was gradually removed to observe the morphological relationships be- The areas of the supraspinous and infraspinous fossa and their ratio are shown in the two Falabella and a hybrid draft horse originated from Belgian (Table 1 ). The enlargement of the infraspinous fossa is obviously seen in the larger draft horse, whereas the Falabella has narrower infraspinous (Figures 6 and 7) . Especially, the dorsal part of the infraspinous fossa is caudally extended and it leads to the enlargement of the area of the infraspinous fossa in the draft horse.
| D ISCUSS I ON
The stable position of the scapula during side lying and its angle of In these morphological analyses, however, the targets were mainly focused on the traditional functional-morphological traits such as the metacarpal circumference or pastern girth. Since these works have dealt with the skeletal system as an object without movement, the real action and movement of the bones or joints have remained unclear. The qualitative examination was carried out on the external morphological characteristics using more than 3,000 of thoroughbreds (Love et al., 2006) . Although the data can explain the ability as racing horse, it did not analyse the actual movements of the skeleton.
As the horse shows the large variation in body size, the genetic background of the size factors was examined (Makvandi-Nejad et al.,
2012). The morphological variations caused by body weight could
be also compared among the breeds (Brooks et al., 2010) . From the description of the newborn and some months old horse (Jeffcott, 1979) , it is suggested that the scapula may be relatively smaller and The individual used in the three-dimensional CT observation of thoracic part. and the size of this breed has been gradually standardized (Smith, 2007) . As suggested in this three-dimensional CT analysis, the traditional breed with extraordinarily small body size may contribute to the functional-morphological analysis of locomotion in the horse.
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